Abstract: We experimentally demonstrate an all-optical 'AND' Gate based on coupled gap soliton formation in an unchirped fibre Bragg grating. A switching contrast of better than 17dB was otained with an incident pulse peak power of 2SkW.
etal:
'All-optical 'AND' gate...' fibre amplifier chain seeded by a directly-modulated, semiconductor DFB laser [5] giving 25~5 pulses with =2ns duration (inset Figure 1 ).
With the incident signal wavelength tuned into the short wavelength side of the FBG bandgap, good switching was observed with lauched peak powers over 2kW in each beam. Figure 3 demonstrates the case for 2SkW launched peak power, with traces A and B showing the transmitted pulse intensity profiles for 'O+l ' and 'l+O' inputs to the 'AND' gate. The first two peaks were artifacts of the sharp leading edge spike of the incident pulse and could be systematically removed, leaving only a low level signal accounting for a few percent of the input pulse energy. Figure 3C shows the corresponding 'l+l' gate input giving an switching contrast of =lOdB for the 'AND' gate (excluding leading spikes). The performance was further improved by adding a polariser at the output of the FBG allowing preferential selection of the switched pulse and producing a switching contrast of approximately 60 (excluding the spikes).
The switching behaviour was further studied by varying the power incident in beam A whilst keeping that in beam B constant, the transmitted power is presented in figure 4 .
Between 2.4kW and 2.6kW incident peak power a distinct jump in the transmission was observed, associated with gap soliton formation within the bandgap of the FBG.
In conclusion, we have demonstrated, for the first time to our knowledge, an all-optical 'AND' gate based on the transmission of gap solitons through a FBG. Switching contrasts of better than 17dB between 'O+ 1 '/, 1 +O' and ' 1 + 1' input states were observed at input pulse peak powers above 2kW. The transmitted 500~s switched pulse and the accompanying sharp jump in transmitted energy confirmed the formation of gap solitons within the bandgap of the FBG. 
